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ABSTRACT

Stroke is a major cause of mortality and morbidity worldwide. Globally, stroke is the second leading cause of death above the age
of 60 years and the fifth leading cause of death in people aged 15-59 years old. In addition to specific complications of diabetes
mellitus like nephropathy, retinopathy, etc., some other non-specific complications, notably coronary artery disease and stroke are
also increasing in frequency in diabetic patients.

MATERIALS AND METHODS

This was a case-control study conducted from Feb-2016 to Apr-2016 (3 months). Study was done among stroke patients aged 20
years and above hospitalized in TMMC and RC, Moradabad, UP, Age and gender matched control subjects were selected among
neurologically healthy people who were admitted for other ailments in this hospital. Sample size was 312 people containing 156
cases and 156 controls. Statistical analysis was done using Med Calc Version 12.7.5.0 software. Chi-square test was used as test of
significance and p value less than 0.05 was considered as significant.

OBSERVATION

Male:Female ratio among the cases and control was 1.51:1. Mean age of cases and controls were 51.30+11.13 and 51.93+14.60.
Out of 156 cases, 77 (49.36%) were suffering from Diabetes mellitus, while only 46 (29.48%) controls were having diabetes mellitus.
P value was 0.0003, which is highly significant.

CONCLUSION
In the present hospital-based case-control study, diabetes mellitus was found to be a significant risk factor in patients with stroke.
Risk factor assessment is an important step towards better understanding of pathogenesis, prevention and control of stroke.

RECOMMENDATIONS

Physicians caring for patients at risk for stroke should be vigilant for diabetes as well as other concurrent stroke risk factors like
hypertension, dyslipidaemia, heart diseases, etc., that tend to cluster with diabetes. Lifestyle modification and non-pharmacological
as well as pharmacological interventions for the modifiable risk factors should form an integral aspect of patient care. The prevalence
of Type 2 diabetes mellitus is increasing globally, particularly in developing countries. Previously, diabetes mellitus Type 2 was
disease of middle aged and elderly, but recently it is affecting younger age group including adolescents especially in the high risk
population.
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INTRODUCTION
Stroke is a major cause of mortality and morbidity worldwide
and commonly occurs amongst elderly. It is a preventable
disease. WHO defines stroke as “Neurological deficit of
cerebrovascular cause that persists beyond 24 hours or is
interrupted by death within 24 hours. As a result, the affected
area of brain is unable to function, leading to inability to move
one or more limbs on one side of body, numbness, altered
smell, taste, hearing, vision (Total or partial).1

Stroke is the second leading cause of disability, after
dementia. Disability may include loss of vision and/or speech,
paralysis and confusion.
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In the developing world, however, the incidence of stroke
is increasing. In India, prevalence rate of stroke is 1.54 with a
death rate of 0.6 per 1000 population.2 Incidence of stroke
ranges from 182-342 per 100,000 populations in Asia.3 There
are many risk factors, which influence stroke risk. Most
important ones are coronary heart disease, hypertension,
diabetes mellitus, smoking and obesity. The risk factors for
stroke vary internationally. Its risk factor profile may differ in
different population groups. Our present study deals with the
association of diabetes with stroke.

The prevalence of diabetes is rapidly rising all over the
globe to an alarming rate, particularly in developing nations. It
is considered as the epidemic of the 215t century.4 According to
World Health Organization Report 2005, around 171 million
people were affected with diabetes worldwide in year 2000
and worldwide increase is expected to 366 million by the year
2030.5 According to 5t edition of IDF Diabetes Atlas, India is
second to China in world for the number of people suffering
from diabetes.

Number of people with diabetes in India is estimated
around 61.3 million in 2011 and this number is expected to
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rise to 101.2 million by 2030, unless urgent preventive steps
are taken.6 Over the past 30 years, the status of diabetes has
changed from being considered as mild disorder of elderly to
one of the major cause of morbidity and mortality affecting
youth and middle aged people.” The maximum burden of
society of diabetes is particularly contributed by Type 2
diabetes mellitus.8 In addition to specific complications of
diabetes mellitus like nephropathy, retinopathy, etc. some
other non-specific complications, notably coronary artery
disease and stroke are also increasing in frequency in diabetic
patients. It is clearly an important risk factor for stroke,
especially in those under 65 years of age.? This is mainly due
to atherosclerotic vascular disease, the prevalence of which
has increased worldwide.10

The objective of our present study is to know an
association of diabetes mellitus with stroke. The study was
well needed as no study has been conducted on stroke,
especially in Moradabad district of Uttar Pradesh.

MATERIALS AND METHODS

The present study was carried out in the Department of
Medicine, in collaboration with the Department of Community
Medicine, Teerthankar Mahaveer Medical College and
Research Centre (TMMC and RC), Moradabad (U.P.), a tertiary
care centre to study an association of diabetes mellitus with
stroke. Duration of the study was from Feb-2016 to Apr-2016
(3 months). This study was approved by Ethical Committee of
TMMC and RC, Moradabad. All the in-patients diagnosed with
stroke, controls and their attendants at TMMC and RC,
Moradabad, during study period were explained the purpose
of study and were invited to participate. Ethical aspects were
explained and informed consent was obtained before enrolling
them in study.

This was a retrospective, case-control study, in which
stroke patients aged 20 years and above hospitalized in TMMC
and RC, Moradabad, were taken for study. Age and gender
matched control subjects were selected among neurologically
healthy people who were admitted for other ailments in this
hospital. The control subjects had no prior strokes or any
neurological problem/deficit. A total of 358 study subjects
(179 cases and 179 controls) were included in the study of
which 23 cases could not participate and were drop-outs. To
maintain case-control ratio (1:1), 23 controls were excluded
from the study. The final sample size was 312 people,
containing 156 cases and 156 controls.

Cases were defined as per the definition of WHO, which
defines stroke as “Neurological deficit of cerebrovascular
cause that persists beyond 24 hours or is interrupted by death
within 24 hours. As a result, the affected area of brain is unable
to function, leading to inability to move one or more limbs on
one side of the body, numbness, altered smell, taste, hearing,
vision (Total or partial).l All patients of either sex aged 20
years and above who has stroke verified by CT scan of brain
admitted in Medicine Ward of TMMC and RC, Moradabad, were
included in this study. The patients who were excluded from
this study were those having subarachnoid haemorrhage,
transient ischaemic attack, syncopal attack, presumptive
diagnosis of stroke with equivocal neurological deficits but no
lesion on CT scan brain, neurological deficits secondary to
epilepsy or head injury or an infective, metastatic aetiology,
pre-existing severe physical or cognitive disability and
trigeminal neuralgia.
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Study participants were interviewed using a structured
interview schedule. Patient’s spouse or members of the family
were interviewed to cross check the data obtained at their
family setting. Help and co-ordination were solicited from the
attendants of the patients to complete the schedule as and
when needed. Chi-square test was used as test of significance
and p value less than 0.05 was considered as significant.
Multivariate analysis was also carried out. The data was
analysed using Med Calc Version 12.7.5.0 software.

OBSERVATIONS
Age
Group Cases Controls
(In Yrs.)
Male Female Male Female
(n=94) (n=62) (n=94) (n=62)
20-39 9 4 9 4
40-59 38 23 38 23
>60 47 35 47 35
Total 94 62 94 62
156 156
51.30% 51.93%
MeansSD | “1 13 14.60
Table 1: Age & Sex Distribution of Cases and Controls

In cases, 60.26% (n=94) were males and 39.74% (n=62)
are females. In Controls, 60.26% (n=94) were males and
39.74% (n=62) were females. Male:Female ratio among the
cases and control was 1.51:1. Mean age of cases and controls
were 51.30+11.13 and 51.93+14.60.

Diabetes
Mellitus Cases Controls p value
77 0 P=
Present (49.36%) 46 (29.48%) 0.0003
79 110
Absent (50.64%) | (70.52%)
Total 156 156
(100%) (100%)
Table 2: Showing Diabetes Mellitus
among Cases and Controls

n=312; OR = 2.33; (CI=1.46-3.71); x2=12.85; p=0.0003; df =1

Out of 156 cases, 77 (49.36%) were suffering from
Diabetes Mellitus, while only 46 (29.48%) controls were
having diabetes mellitus. P value was 0.0003, which is
significant.

DISCUSSION

This study shows that most patients were above 60 years of
age and a male preponderance was observed in stroke.
Male:Female ratio among the cases and control was 1.51:1.
Mean age of cases and controls were 51.30+11.13 and
51.93+14.60. Studies performed on ischaemic stroke among
the 15-45 years’ age group from India also reported a male
preponderance.!! Similar findings have been reported from
Denmark in cases of thromboembolic stroke.12 Consistent with
the findings of other studies, our present study showed that
diabetes mellitus have strong correlation and association with
stroke. Guzowski K et al!3 compared risk factors in 300
patients with brain stroke and 120 patients with neurosis or
sciatic pains.
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It was found that diabetes mellitus (p=0.01) were
significantly more frequent in cases of brain stroke. Kannel W
B et all4 examined prospectively, in the Framingham Cohort,
the relation of diabetes and impaired glucose tolerance to each
of the cardiovascular sequelae, taking into account age, sex and
associated cardiovascular risk factors. The incidence of
cardiovascular disease, stroke as well as the levels of
cardiovascular risk factors was found to be higher in diabetic
men and women. Boden-Albala B et al!5 observed that more
than 47 million individuals in the United States meet the
criteria for the metabolic syndrome. The metabolic syndrome
was associated with increased risk of stroke (HR=1.5; 95% CI,
1.1 to 2.2) and vascular events (HR=1.6; 95% CI, 1.3-2.0) after
adjustment for socio-demographic and risk factors. Hamidon
B B etalé reported that diabetes mellitus is a strong risk factor
for stroke. One hundred and sixty-three patients with acute
ischaemic stroke were enrolled in this study. Type 2 diabetes
mellitus was found to be significantly associated with stroke.
George et all7, using the Nationwide Inpatient Sample (NIS)
database, reported an overall increase in hospitalization rates
for ischaemic stroke between 1995-96 and 2007-08 for 5-14,
15-34 and 35-44 age groups and a concomitant increase in
prevalence rate of diabetes. In some studies, it has been shown
that diabetes is an important risk-factor associated with poor
post-stroke outcomes and disability.18-20

CONCLUSION

Our present study is a step towards determination of risk
factors of stroke. To conclude, in the present hospital-based
case-control study, diabetes mellitus was found to be a
significant risk factor in patients with stroke. The future
burden of stroke is likely to increase in the developing
countries because of fast changing lifestyles and increase in
diabetes incidence. Risk factor assessment is an important step
towards better understanding of pathogenesis, prevention and
control of stroke.

RECOMMENDATIONS

There should be a proper health education and increase in
awareness about the primordial prevention of risk factors,
which leads to increase in stroke morbidity and mortality.
Physicians caring for patients at risk for stroke should be
vigilant for diabetes as well as other concurrent stroke risk
factors like hypertension, dyslipidaemia, heart diseases, etc.,
that tend to cluster with diabetes. People should be motivated
and encouraged to undergo regular physical exercises and to
avoid sedentary life-styles. Life style modification and non-
pharmacological as well as pharmacological interventions for
the modifiable risk factors should form an integral aspect of
patient care.

Limitation of the Study

There are some limitations in this study. Analysis and
interpretation were difficult, because all the patients did not
undergo all the required investigations. Being a tertiary care
centre, the referred patient’s profiles may not be
representative, creating a bias. Because of paucity of
information, this study gives an idea to undertake more
detailed studies with bigger sample sizes to explore the
associations and risk factors.
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Strength of the Study

This study was well needed here, as no study has been
conducted on stroke in relation with diabetes mellitus,
especially in Moradabad. Data regarding prevalence of stroke
and its risk factors in U.P. is very scanty. Hence, our present
study is a step towards determination of risk factors of stroke.
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