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Introduction
Diabetes mellitus (DM) is a major public health problem 
depicting a rising prevalence worldwide.(1) It is currently 
estimated that 190m people around the world suffer 
from DM, with over 330 million predicted to have the 
condition by 2025, and 366 million by the year 2030.(2,3)

  
In fact, diabetes is a growing cause of disability and 
premature death, mainly through cardiovascular 
disease and other chronic complications.(4)

 A substantial 
body of evidence suggests that it could reach epidemic 
proportions particularly in developing and newly 
industrialized countries.(5)

In prediction, India along with China account for nearly 
a third of the estimated 300 million adult diabetics by the 
year 2025.(6) Recent surveys indicate that diabetes now 
affects a staggering 10-16% of urban population and 5-8% 
of rural population in India, while the actual epidemic is 
believed to be transpiring in the rural areas.(7,8) Indians are 
susceptible to premature onset of DM which in turn leads 
to rapid progression of chronic vascular complications, 
incurring heavy burden on health care systems in India.

The state of Goa, fairly known for its westernized 
culture, harbors most of the variables favorable for the 
development of diabetes and its complications. However, 
there is no community-based data on diabetes prevalence 
and its complications. Hence, this study was undertaken 
in an attempt to study the prevalence of DM and its 
associated complications in a rural setting in the state.

Materials and Methods
A community-based study was conducted in a rural 
setting having a population of 6,500 and catered to by 
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Rural Health and Training centre in Goa, India. House 
to house survey was conducted to obtain a sampling 
frame of individuals. A sample of 1,266 individuals aged 
20 years and above was selected by systematic random 
sampling. The minimum sample size required was 
calculated using the formula N = (1.96)2 pq/L2 wherein 
P = 12% and allowable error L = 15% of P based on pilot 
study findings. The study subjects were interviewed face-
to-face using a semi-structured questionnaire for baseline 
demographic data and details related to diabetes and 
complications. This was followed by anthropometric, 
clinical and biochemical assessment.

DM was diagnosed by American Diabetes Association 
(ADA) criteria(9) as fasting plasma glucose ≥7mmol/l, 
done on two separate occasions or when the patients were 
on anti-diabetics proven as per medical records. Blood 
glucose estimation was done using the Folin-Wu method.

Minnesota criterion was used to define coronary heart 
disease (CHD).(10) Peripheral vascular disease (PVD)(11) 

was defined as presence of definite history of intermittent 
claudication or/if one or more of the peripheral pulses 
were absent on both the feet or/presence of an ulcer 
or amputation. Cerebrovascular accident (CVA) was 
defined as cases proven by medical and CT scan records. 
Diabetic neuropathy(12) was defined as a bilateral absence 
of ankle jerks and/or bilateral distal sensory loss or any 
other severe neurological deficit. Diabetic retinopathy(13) 
was defined based on fundoscopy findings.

Data was analyzed using SPSS version 14.0 and 
Chi-square test, χ2- Trend used for analyzing the 
associations. Approval for the study was obtained from 
the institutional ethics committee and written informed 
consent was received from all study subjects.

Results
The present study selected an overall of 1,266 
individuals aged 20 years and above to participate in 
the study. Among them 609 were males and 657 were 
females respectively. Among the total participants, 130 
(10.3%) subjects had DM with females (12%) showing 
a significantly higher prevalence compared to males 
(8.4%) (P = 0.032). Around 60% (79/130) were old 
cases while, 39.2% (51/130) were newly detected in 
the study area.

The prevalence of associated diabetic complications 
is shown in Table 1. Among the diabetics, the 
prevalence of CHD, peripheral vascular disease, CVA, 
retinopathy, cataract and neuropathy were 32.3%, 
11.5%, 6.9%, 15.4%, 20% and 60% respectively. The 
various complications were found to be significantly 
associated with DM. The prevalence of CHD (32.3%) 
was higher among the diabetics compared to non-
diabetics (3.3%). Diabetics were fourteen times 
[P=  0.0001, OR= 14.18; 95% CI: 8.42-23.89] more likely 
to have CHD than the non-diabetics. The difference 
was found to be statistically significant.

PVD prevalence was significantly higher [15/130] 
(11.5%) among diabetics and among these about two 
(2/15) (13.3%) were amputated and four (26.7%) were 
having an ulcer. Diabetics carried a 13 times more 
risk of suffering from PVD than non-diabetics [OR= 
13.34; 95% CI: 5.63-31.93]. CVA prevalence was 6.9% 
and diabetics were 42 times more likely to acquire 
strokes and TIA’s than non-diabetics [OR = 42.17; 95% 
CI:  8.40-285.88].

Diabetic retinopathy and cataract prevalence was 15.4% 
and 20% respectively. Diabetic incurred a 22 times higher 
chance of having retinopathy [OR = 22.77; 95% CI: 9.56-
55.47] and were six times more likely to have cataract 

Table 1: Prevalence of associated complications among 
diabetics and non-diabetics
Complications Diabetics

No. (%)
Non-diabetics

No. (%)
OR (95% CI)

Coronary Heart 
Disease

42 (32.3) 37 (3.3) 14.18 (8.42-23.89)

Peripheral Vascular 
Disease

15 (11.5) 11(0.9) 13.34 (5.63-31.93)

CerebroVascular 
Accident

9 (6.9) 2 (0.2) 42.17 (8.40-285.88)

Retinopathy 20 (15.4) 9 (0.8) 22.77 (9.56-55.47)
Cataract 26 (20.0) 46 (4.0) 5.92 (3.40-10.28)
Neuropathy 78 (60.0) 50 (4.4) 32.58 (20.26-52.53)
Total subjects
(n = 1,266)

130 (10.3) 1,136 (89.7)

Table 2: Duration of DM and prevalence of associated complications
Duration of 
diabetes
(years)

 CHD
No. (%)

Neuropathy
No. (%)

Cataract
No. (%)

Retinopathy
No. (%)

PVD
No. (%)

CVA
No. (%)

<5 60 (4.9) 92 (7.5) 63 (5.2) 16 (1.3) 18 (1.5) 7 (0.6)
5-10 25 (56.8) 33 (75.0) 8 (18.2) 11 (25.0) 8 (18.2) 3 (6.8)

>10 _ 3 (100.0) 1 (33.3) 2 (66.6) _ 1 (33.3)
Total 79 (6.2) 128 (10.1) 72 (5.6) 29 (2.3) 26 (2.1) 11 (8.0)
χ2 trend 108.5 288.2 27 163.1 47.8 56.1
P value <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
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[OR= 5.92; 95% CI: 3.40-10.28] compared to non-diabetics. 
Sixty percent of diabetics showed peripheral neuropathy 
compared to non-diabetics (4.4%) and the occurrence of 
neuropathy was 32 times more among diabetics [OR = 
32.58; 95% CI: 20.26-52.53].

The various diabetic complications prevalence in 
relation to duration of DM is shown in Table 2. The 
prevalence of diabetic complications in relation to 
duration of diabetes when studied showed a rising 
trend. A statistically significant association was 
observed between the various complications and 
duration of DM.

Discussion
A significantly higher prevalence (10.3%) was observed 
in rural Goa, India compared to other similar studies 
in India. Applying ADA criterion in rural setting of 
Maharashtra, Sudha et al(14) (2006) studied a similar high 
prevalence of 8.9% .Yet in another rural area of India in 
the year 2004, Yagnik CS et al(15) reported a prevalence 
of 6.3%. A rising prevalence rate from 11 to 17% was 
studied in Pakistani rural population.(16) Also in another 
diabetic prevalence study conducted in Malaysia over 
10 years period showed a rise in prevalence rate from 
3.9 to 12.2%.(17)

The present study showed a significant association 
between prevalence of complications and DM. The 
common complications among the diabetics were 
neuropathy (60%), CHD (32.3%) and cataract (20%) while 
the other significant complications included retinopathy 
(15.4%), PVD (11.5%) and CVA (6.9%).

In a South India, a similar high prevalence of 
CHD (30.3%) among the diabetics was revealed 
by Ramachandran et al.(18) Yet in another study 
Ramachandran et al(19) reported a prevalence of 0.9% and 
61.9% for stroke and neuropathy respectively among 
the diabetes subjects while the prevalence of PVD 
was 4.1%. Around 17.2% of diabetics had cataract as a 
complication in a study (Mohan V et al) carried out in 
Southern India.(20) Rema M et al(21) reported a retinopathy 
prevalence of 34.1% among diabetics, in South India. 
A rising trend in the prevalence of associated diabetic 
complications with advancing years of DM was found 
in our study. Ramachandran et al(18) in their study on 
prevalence of vascular complications of type 2 diabetes 
in an urban set up also observed a similar upsurge in 
trend in the prevalence of diabetic complications with 
increasing duration of DM. Persons having diabetes for 
more than ten years were comparatively less in number 
in the study population which could be either due to 
‘survivor’ bias or reflection of a lower prevalence of 
DM a decade earlier.

Conclusion
The prevalence of DM and its associated complications 
was higher among the diabetic individuals in the rural 
setting of Goa, India. All the diabetic complications 
observed need to be addressed in prevention and control 
strategies in the study area. Also, community awareness 
programmes need to be implemented to percolate 
the knowledge about the diabetic complications, the 
available screening facilities for their early detection, 
treatment and care in the rural population.
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