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Background: Diabetic populations have a higher risk of developing ischemic or
hemorrhagic stroke than the general population. Stroke and diabetes mellitus are two of the
leading causes of death worldwide. The global prevalence of established diabetes was
around 2.8% in 2000 and is projected to be 4.4%by the year 2030.

Methods: The aim of this study was to assess the risk of developing ischemic and
hemorrhagic stroke among diabetic patients. This is a cross sectional study done among the
urban and rural area adult population in Puducherry, South India. Sample size of 70
diabetic patients was studied by using consecutive sampling method. Data was collected by
administering a pre tested structured questionnaire. Data was analyzed using the SPSS
version 20.0 software.

Results: Among the 70 people were studied in age group of 18-70 (aged 72.11 + 18.3
years). Majority (55%) were more than 60-70 years of age. In this study, 40 of the diabetic
patients were male and 30 were in female. The risk factors of hypertension (90%), diabetes
mellitus (54%), dyslipidemia (46%), cardiac artery disease (34), atrial fibrillation (48%),
ischemic heart disease (14), previous history of stroke (65), smoking (77%) and risky
alcohol consumption (85%) were investigated.

Conclusions: It concluded that the prevalence and risk factors of strokes in diabetic
patients. It is required to reduce the trouble for rising diabetes disease in the society. It is
suggests that on focusing of interventions to prevent and control the strokes in diabetes
diseases.

Copyright©2019 Vithuavathi S et al. This is an open access article distributed under the Creative Commons Attribution License, which permits

unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

Stroke and diabetes mellitus (DM) are two of the leading
causes of death worldwide'. The prevalence of stroke in adult
patients with DM is high and the risk of death is about twice
that of people of similar age without DM?. 16% of patients
with DM have stroke. Approximately 30% of stroke patients
have DM”’. The global prevalence of established diabetes was
around 2.8% in 2000 and is projected to be 4.4%by the year
2030. This prevalence of diabetes rises with age’. Diabetes is
defined as a group of metabolic diseases characterized by
hyperglycemia resulting from defects in insulin secretion,
insulin action or both. Type 2 DM is due to progressive loss of
B-cell insulin secretion frequently on the background of insulin
resistance. Criteria for diagnosis of diabetes by ADA are
FPS>126mg/dL or 2-h PG>200 mg/dL or A1C>6.5%0 or
patient with symptoms of hyperglycemia or hyperglycemic
crisis random plasma glucose >200mg/dL’.Stroke is the
second most frequent cause of death worldwide®’.
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The prevalence of 2.6% (5.5 million) leads to an annual cost of
$58 billion. Of patients who have suffered a stroke, a large
proportion either has, or is later diagnosed with diabetes (16—
24%). Patients with diabetes are at 1.5 to three times the risk
of stroke compared with the general population®'’. Diabetic
patients more often develop ischaemic strokes and have an
increased proportion of lacunar strokes that may be clinically
silent. Additionally, infratentorial infarcts are more frequent in
people with diabetes. Diabetic patients have a worse prognosis,
with a two fold increase in the likelihood of subsequent
strokes. The presence of diabetes is associated with
significantly greater permanent neurological and functional
disability and longer hospital stay. India has a higher number
of people with diabetes than any other country, involving 50.8
million people in the age group of 20 to 79 in 2010 and this
number is estimated to reach 87.0 million by 2030''. Thus
India is being designated as ‘diabetes capital’ of the world.
Prevalence of diabetes is increasing day by day and has
acquired a pandemic status in India®. Patients with type 1
diabetes mellitus have a markedly increased risk of stroke
compared with non diabetic subjects, and it is of note that
these patients are at a high risk of stroke 10 to 15 years earlier
than non diabetic subjects. The major risk factors for stroke are
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age, hypertension, diabetes mellitus, hypercholesterolacmia,
smoking, alcohol consumption, physical inactivity, obesity and
a family history of stroke. Some risk factors are common for
both hemorrhagic and ischemic stroke.

Ischemic stroke, that includes transient ischemic attack (TIA), is
the most common type of stroke is a blockage that cuts off blood
supply to affected parts of the brain. Ischemic strokes are often
referred to as cerebrovascular accidents (CVA) and could be a
thrombotic or embolic event. The effects of the blockage are
related to the location of the blockage in the brain rather than the
source; however the source becomes vitally important in
identifying the cause for individual management and secondary
stroke prevention. A transient ischemic attack (TTA) produces
stroke symptoms that resolve when the arterial blockage is
dislodged or dissolved spontaneously without medical
intervention. Hill (2004)'* considers TIA’s to be high risk since
9.5% of those with a TIA will subsequently have a more severe
ischemic stroke within 90 days. The opportunity for secondary
prevention makes a TIA an extremely important medical event.
Intracerebral hemorrhagic stroke differs from an ischemic stroke
in that it is caused by a ruptured blood vessel as opposed to a
blood clot. The ruptured vessel interrupts blood flow and
delivery. Approximately 10-15% of all strokes are hemorrhagic
and have an estimated 40%-50% mortality rate'>'.
Hypertension is a major risk factor for both cerebral infarction
and intracerebral hemorrhage. Other causes of intracerebral
hemorrhages include infections, trauma, abnormalities in the
blood vessels and blood clotting deficiencies'. The objective of
this study was to estimate the prevalence of ischemic and
hemorrhagic strokes and its associated risk factors in diabetic
patients in Puducherry, South India.

MATERIALS AND METHODS

The cross sectional study was conducted at Arupadiveedu
Medical College and Hospital, Puducherry, State of Puducherry,
South India. The study was carried out from February 2016 to
January 2018 in 70 patients with strokes in diabetic patients.
All patients above 18 years of age admitted with acute
ischemic stroke, confirmed by CT / MRI scan, were included
in the study. The patients with haemorrhagic stroke or focal
neurological deficit secondary to meningitis, encephalitis,
brain abscess, space occupying lesion and multiple sclerosis
were excluded from the study. The risk factors of
hypertension, diabetes mellitus, dyslipidemia, cardiac artery
disease, atrial fibrillation, ischemic heart disease, previous
history of stroke, smoking, risky alcohol consumption and
cardiovascular disease were investigated.

RESULTS

The study involved samples (n=70) who fulfilled the inclusion
criteria. Among the 70 diabetic patients were studied in age
group of 18-70 years. The diagnoses of stroke were divided
relatively level between men (40) and women (30). The majority
of men 60% than women were representing 40% of the sample.
The mean ages for men were 70.20+£10.3. The slightly lower
than the mean age of 74.02+8.3 were found in females. In
relation to residence area, 18 (36%) were urban patients and 52
(64%) were rural patients. The Socio-demographic
characteristics of strokes in diabetic patients with various factors
were shown in Table 1. It reveals the distribution of diabetic
patients based on Education and there are 47 patients with High
education levels and 23 patients with Low education levels. The

distribution of the patients based on marital status. There are 60
patients are married and 10 patients are unmarried. It reveals the
distribution of patients based on economic status. Out of 70
diabetic patients 32 are Good, 11 patients medium and 27 are
low.

Table 1 Socio-demographic characteristics of strokes in
diabetic patients

Ischemic Stroke Hemorrhage Stroke

Mean + SD P

Parameters (n=55) (n=15) value
Number Percentage Number Percentage
Age in years
18-30 2 3.6 1 6.7 5.142.82
31-40 5 9.1 2 13 11£7.07 s
41-50 8 15 2 13 14+6.2 0.001
51-60 10 18 3 20 19+8.48
61-70 30 55 7 47 51424.04
Gender
32 68 8 53 60.5+10.3 s
Male (40) 0.001
Female (30) 18 31 7 47 39+8.3
Residence
Rural 40 73 12 56 64.5£38.89 0.025°
Urban 15 27 3 44 35.5+16.97
Education
H‘ghlx;‘f:“o“ 38 69 9 60 60.5+46.66 .
0.000
Low
education 17 31 6 40 35.549.19
levels
Marital status
Married 48 87 12 56 71.5+44.54  0.027°
Unmarried 7 13 3 44 28.5+11.31
Economic
status
Good 30 55 2 13 34+25.45  0.009°
Medium 8 15 3 20 17.5+10.6
Low 17 30 10 67 48.5£19.79

S- Significant; p<0.05 level of significant.

Table 2 Risk factors associated with the prevalence of strokes
in diabetic patients

Ischemic Stroke Hemorrhage Stroke
(n=55) (n=15)
Number Percentage Number Percentage

Risk factors

Tobacco use

Smoker 42 76 12 56
Non smoker 13 24 3 44
Alcohol consumption
Drinkers 47 85 13 87
Non-drinkers 8 15 2 13
Hypertension
Yes 52 94 13 87
No 3 6 2 13
Diabetes mellitus
Yes 29 53 9 56
No 26 47 6 44
Dyslipidemia
Yes 22 40 8 53
No 33 60 7 47
Cardiac artery disease
Yes 18 33 5 36
No 37 67 9 64
Atrial fibrillation
Yes 27 49 7 47
No 28 51 8 53
Ischemic heart disease
Yes 8 15 2 13
No 47 85 13 87
Previous stroke
Yes 35 64 10 67
No 20 36 5 33

The Risk factors associated with the prevalence of strokes
in diabetic patients were shown in Table 2. There are 54
patients with smoker and 16 patients with non-smoker. Out of
70 patients 60 with drinkers, 10 patients are not drinkers.
There are 65 patients had hypertension. The distribution of
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risk factors of the 30 patients had recorded dyslipidemia, 23
patients had cardiac artery disease, and 38 had diabetes. Of all
the patients identified, 34 were atrial fibrillation and 10
patients were ischemic heart disease. There were 45 patients
had a family history of stroke prior to their event.

Statistical Analysis

Statistical analysis was performed using SPSS software
program, version 20.0. The results were expressed as mean
and standard deviation. The data were analyzed by analysis
of variance (ANOVA). The results were considered
significant when the p value was found to be <0.05 in a
confidence interval of 95%.

DISCUSSION

The prevalence and risk factors of stroke has increased by
about 100% in developing countries over the last 10 years'®"".
It observed that the diabetic patients were higher in the age
group of >60 (51%) and lower <20 (5%) which was
statistically significant (p=0.001). The majority of men 60%
than women were representing 40% of the sample. The
mean ages for men were 70.20+10.3. The slightly lower
than the mean age of 74.02+8.3 were found in females'®. In
relation to residence area, 18 (36%) were urban patients and
52 (64%) were rural patients. The rural patients were
(64.5+£38.89; p=0.025) in higher than urban area (35.5£16.97;
p=0.025) as compared with ischemic and hemorrhage stroke.
The education status showed a higher proportion of patients
(60%; 60.5+46.66; p = 0.000) and a lower proportion (40%;
35.549.19) were observed. The married patients (71%;
71.5+44.54; p=0.027) were than unmarried (28%; 28.5£11.31).
The good economic status of ischemic and hemorrhage stroke
patients (55% vs. 13%; 34+25.45; p = 0.009) and a lower
status of (15% vs. 20%; 17.5+10.6) were presented. The value
of 77% (54/70) smokers and 23% (16/70) non-smokers had
both ischemic and hemorrhage strokes in diabetic patients.
Alcoholic’s patients were at daily drinkers (85%) and 15% had
non drinkers. There are 65 (90%) patients had hypertension.
The distribution of risk factors of the 30 patients had
recorded dyslipidemia (46.5%)"°?°, 23 patients had cardiac
artery disease (34.5%), and 38 had diabetes (54.5%). Of all the
patients identified, 34 were atrial fibrillation (48%) and 10
patients were ischemic heart disease (14%)>' . There were 45
patients had a family history of previous strokes (65.5%). In
hypertension, the most powerful and modifiable risk factor
was found in 90% of these patients>*. This is higher than 78%
shown in recent study of 159 stroke patients, and 65 % in
another study”. The diabetes mellitus was recognized as the
second most common risk factor for stroke, found in 54.5%
patients. This is comparable to 41.5% by Syed et al.”’. The risk
of stroke in diabetic patients is about four times than that
found in non-diabetic individuals™.

CONCLUSION

It concluded that the prevalence and risk factors of strokes in
diabetic patients were identified. The hypertension and
diabetes were the major risk factors in both ischemic and
hemorrhage strokes in diabetic patients. It is required to reduce
the trouble for rising diabetes disease in the society. It is
suggests that on focusing of interventions to prevent and
control the strokes in diabetes diseases.
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