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ABSTRACT

BACKGROUND
Objective- To compare clinical presentation and risk factors for the development of stroke in diabetics and non-diabetics
population.

MATERIALS AND METHODS
In this comparative, descriptive study, adult diabetic patients (< 18 years of age) with acute stroke were enrolled. Non-diabetic
stroke patients acted as controls. Patients were followed up for > 3 months at regular intervals.

RESULTS

Eighty patients [diabetic n= 40 (mean age 55 yrs.) and non-diabetic n= 40 (mean age 58.92 yrs)] were included. History of motor
weakness was the most common presenting complaint in both groups. Among diabetics 87.5% were known diabetics; 67%
diabetics had history of hypertension compared to 27% non-diabetics (p < 0.05). Mean Blood Pressure (BP) on admission was
higher in diabetics (systolic BP 155.47 vs 137.61 mmHg; p < 0.05; diastolic BP 92.02 vs 85.60; p < 0.05). Random Blood Sugar
(RBS) and triglyceride level was significantly more in diabetics, whereas HDL level was significantly more in non-diabetics. Rates of
infarction were higher in diabetics [25 (65%) vs 13 (33%); p < 0.05], whereas haemorrhagic stroke was common in non-diabetics
[27 (67%) vs 14 (35%); p < 0.005]. A total of 26 (65%) patients had fair recovery in diabetic group, whereas 10 (25%) had poor
recovery. Mortality rate was 10% in both the groups. Overall outcome was better in the non-diabetic stroke patients. Mean RBS of
people who died due to diabetes was significantly higher compared to those in the non-diabetics.

CONCLUSION
Stroke type, prevalence of risk factors and outcome of stroke in diabetes differs from that in non-diabetics.
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BACKGROUND

Stroke is one of the most common causes of mortality across
the world. Diabetes is one of the common risk factors for
stroke apart from uncontrolled hypertension, smoking and
blood lipid abnormalities.[!l India is the second largest home
for type 2 diabetes people across the world after China.
According to the International Diabetes Federation’s 2015
data, there are about 69.1 million people with diabetes in
India.lZl Diabetes increases the risk of stroke by favouring
thrombosis due to increased concentration of prothrombotic
factors like fibrinogen, Von Willebrand factor and increased
platelet adhesiveness. Fibrinolytic capacity is decreased
through higher levels of plasminogen activator inhibitor
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Diabetes also favours atherogenesis because of various
lipid abnormalities like hypertriglyceridaemia and Low
High Density (HDL) cholesterol. Glycosylation and
oxidation of lipoproteins result in atheroma formation.[4]
Hyperglycaemia is an independent risk factor for
complications after acute stroke.[5-101 Elevated blood
glucose level at hospital admission is associated with
poorer prognosis in stroke patients irrespective of diabetes
status. Disability after the stroke may be worse if the blood
glucose level is elevated at the time of stroke.[10] Overall, up
to 60% patients with acute stroke have hyperglycaemia
and about 12 - 53% of acute stroke patients without prior
diagnosis of diabetes may have hyperglycaemia.l11-13]
Stroke in diabetic patients differ from stroke in non-
diabetic population in terms of several characteristics.[14]

Objective

To study and compare the pattern of clinical presentation and
risk factors for the development of stroke in diabetic and
non-diabetic population.

MATERIALS AND METHODS

A comparative descriptive study was conducted in a tertiary
care hospital from August 2013 to January 2015. Adult
patients more than 18 years of age admitted with history of
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acute stroke were enrolled after physical examination
(neurologic deficits lasting for more than 24 hours) and
confirmation of stroke after computerised tomography (CT
scan). Non-diabetic patients admitted with high blood glucose
levels underwent repeat blood glucose (48 hours after
admission) and HbA1C estimation. Those satisfying WHO
criteria were labelled as newly detected diabetic and included
as cases, otherwise they were labelled as stress
hyperglycaemic and acted as controls. Patients receiving
diabetogenic drugs, those having severe stroke who died
before it could be established whether they had diabetes or
stroke or not and all cases of uncommon strokes caused by
hypercoagulable disorders, venous sinus thrombosis,
vasculitis, etc. were excluded from the study. Eligible patients
underwent necessary investigations after taking detailed
history regarding temporal profile of stroke and risk factor
such as hypertension, diabetes mellitus, smoking, alcohol
intake and previous strokes and performing neurological
examination. Stroke score was calculated based on MRC
(Medical Research Council scale) [Grade 0: No contraction;
Grade 1: Flicker of contraction; Grade 2: Active movement
with gravity eliminated; Grade 3: Active movement against
gravity; Grade 4: Active movement against gravity and
moderate resistance; Grade 5: Active movement against
gravity and full resistance (normal power)] to categorize
patients into three stroke severity categories (mild= 4;
moderate= 2 - 3; severe= 0 - 1). Prognosis of patient was
assessed on the basis of improvement or deterioration based
on Medical Research Council scale. Grading was done
according to the achievement of best unassisted functional
outcome as follows- Upper Limb: 1- Normal; 2- Fasten
Button; 3- Hold Cup and 4- No Use; and Lower Limb: 1-
Normal, 2- Climb Stairs, 3- Walk on Flat Surface, 4- Stand and
5- No Use. Neurological outcome after six weeks was graded
as follows- “Good”: Patients who can return to normal or
previous activities, mild hemiparesis, mild dysphasia (MRC=
4); “Fair”: Patients who are independent in activities of daily
living, but are unable to return to previous activities,
moderate hemiparesis, moderate dysphasia (MRC3-2) and
“Poor”: Patients who are dependent on others for daily living
activities, severe paresis to hemiplegia, aphasia (MRC1-0).
This assessment was done immediately after admission and
was repeated after six weeks in survivors. Patients were
categorized as dead or survived with or without
improvement. The patients were followed up for a minimum
period of three months at regular intervals (four weeks, eight
weeks and three months). The study was initiated after
taking written informed consent from the patients. Standard
treatment protocol was followed for the treatment of stroke
and other complications.

Statistical Analysis

Categorical data are expressed as number and percentages,
whereas continuous data are presented as mean and
standard deviation. Comparisons of categorical variables
were analysed using either Fisher’s exact test when any of the
expected values was less than five or chi-square test for all
others. Comparison of continuous variables were analysed
using Student’s ‘t’ test for normally distributed variables.
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RESULTS

A total of 80 patients were included in this study (diabetic
n=40 and non-diabetic n=40). Mean age of the patients in
diabetic and non-diabetic group was 55 and 58.92 years
respectively. Difference in mean age between two groups
was not statistically significant. Male patients constituted
75% and 67% of the diabetic and non-diabetic population
respectively. Percentage of male population in both the
groups was higher than females (Table 1).

Stroke patients in both study groups presented with
history of motor weakness as their most common presenting
complaint (> 85% in both the groups had hemiparesis
/hemiplegia and 10% had monoparesis/monoplegia).
History of cranial nerve involvement was seen in 27% in
diabetics and 30% in non-diabetics. Visual disturbance was
present in 10% of diabetic patients, whereas language
disorder was present in 23% of diabetics and non-diabetics
both. Altered sensorium was present in 48% of diabetics and
35% of non-diabetic patients. Other presenting complaints
like headache and unsteadiness of gait was present in 10% of
diabetics and 7% of non-diabetics (Table 2).

Among diabetic stroke patients 87.5% were known
diabetics, whereas 12.5% were newly detected diabetics. A
total of 67% diabetic patients had history of hypertension
compared to only 27% non-diabetics (p < 0.05). Previous
history of ischaemic heart disease was present in 25% of
diabetics and 5% of non-diabetic stroke patients. Previous
history of stroke was present in 33% of diabetic and 13% of
non-diabetic stroke patients (Table 3). Alcohol consumption
was more frequent in the non-diabetic group (Table 3).

The mean systolic as well as diastolic blood pressure on
admission was significantly higher in diabetic patients
compared to non-diabetic patients (systolic blood pressure
155.47 vs 137.61 mmHg; p < 0.05; diastolic blood pressure
92.02 vs 85.60; p < 0.05; Figure 1).

Table 4 shows laboratory values among diabetic and non-
diabetic stroke patients. The level of random sugar and
triglyceride was significantly more in diabetic patients
compared to non-diabetic patients. High Density Cholesterol
(HDL) level was significantly more in non-diabetic
population compared to diabetic population. There was no
difference in the LDL level and total cholesterol level
between two groups.

Findings of ECG were normal in 21 (52%) and 29 (72%)
patients in diabetes and non-diabetes group respectively.
Signs of infarction, ischaemia and left ventricular
hypertrophy were present in 6 (15%), 7 (18%) and 6 (15%)
patients respectively in diabetic patients, whereas the
corresponding prevalence in non-diabetic population was 2
(5%), 3 (8%), 6 (15%) and 29 (72%) respectively.

The rates of infarction were significantly higher in
patients with diabetes compared to those without diabetes
[25(65%)vs13 (33%);p<0.05]. On the  contrary,
haemorrhagic stroke was more common in non-diabetic
patients compared to diabetics [27 (67%) vs 14 (35%); p <
0.005; Figure 2].

Diabetic patients had significantly longer duration of
hospital stay (7.82 days vs 5.92 days; p < 0.05) compared to
non-diabetic patients (Figure 3).

A total of 26 (65%) patients had fair recovery in diabetic
group as compared to 32 (80%) in non-diabetic group,
whereas 10 (25%) patients had poor recovery in diabetic and
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4 (10%) had poor recovery in non-diabetic group. Mortality Diabetic Non-Diabetic
rate was 4 (10%) in both the groups. Overall outcome was Parameter Population n |Population n
better in the non-diabetic stroke patients. (%) (%)
Diabetic group patients with a fair recovery had a mean Weakness
random blood sugar of 190.03 mg/dL, whereas those with Hemiparesis/Hemiplegia 36 (90%) 35 (87%)
poor recovery had 266.33 mg/dL. Non-diabetic group Brachial Monoparesis 4 (10%) 5 (13%)
patients with a fair recovery as well as poor recovery had Consciousness Alert
si'gnificantly lower random blood sugar compared to those in Responds to painful stimuli 21 (52%) 26 (65%)
d%abetes group. Mean ran(.iorrll 'blood 51'1gar of people who Unconscious 7 (18%) 5 (12.5%)
died due to diabetes hadl 51gn1flcantl¥ hlglller random blood Response to verbal 4 (10%) 4 (10%)
sugar compared to those in the non-diabetic group (Table 5).
Overall in both the groups, patients with a higher random commar'lds 8 (20%) > (12.5%)
blood sugar at admission had a poor outcome. Language disorder
Absent 31 (77%) 31 (77%)
Broca’s aphasia 7 (18%) 7 (18%)
Parameter Diabetic Non-Diabetic o Global aPhasia 2 (5%) 2 (5%)
Population Population ranial nerve involvement
" Yes 11 (27%) 12 (30%)
Mean (yiei]r)s) agein 55 (¥9.93) 58.92 (x13.26) No 29 (73%) 28 (70%)
Age range Visual disturbance
35 - 44 10% 17.5% ves 4 (10%) 0
45 - 54 42.5% 22.5% No 36(90%) | 46 (100%)
55 - 64 250, 250, Other complications
65 - 74 15% 20% Yes 4 (10%) 3 (7%)
Male n (%) 30 (75%) 27 (67%) Table 2. Presenting Complaints
Female n (%) 10 (25%) 13 (33%) *Chi square test
Table 1. Baseline Characteristics
Past/Personal History Diabetic Population n (%) | Non-Diabetic Population n (%) P value
Hypertension 27 (67%) 11 (27%) <0.05
Ischaemic heart disease 10 (25%) 2 (5%) >0.05
Past stroke 13 (33%) 5(13%) >0.05
Newly detected diabetes 5 (13%) 0 > 0.05
Tobacco chewing 5(12%) 2 (5%) >0.05
No history of addiction 20 (50%) 19 (47%) >0.05
Alcoholism 7 (17%) 11 (27%) >0.05
Smoking 8 (20%) 8 (20%) >0.05
Table 3. Comparison of Past/Personal History
Laboratory Result Diabetes Population Non-Diabetes Population .Mean T value P value
Mean (+SD) Mean (+SD) Difference
Random blood sugar (mg/dL) 211.87 (£76.16) 133.12 (+44.68) 78.75 5.00 P <0.001
HDL (mg/dL) 33.32 (£9.63) 40.95 (£11.22) 7.63 2.90 P <0.05
LDL (mg/dL) 104.42 (+38.5) 121.95 (£37.10) 17.53 1.30 P >0.05
Triglyceride (mg/dL) 178.85 (+87.48) 143.27 (£39) 35.58 2.40 P <0.05
Total cholesterol (mg/dL) 175.65 (£47.52) 172.72 (+65.88) 2.93 0.89 P>0.05
Table 4. Laboratory Findings in Diabetic versus Non-Diabetic Stroke Patients
Random Blood Sugar Level in Random Blood Sugar Level in Non- P value
Diabetes Group (mg/dL) Diabetes Group (mg/dL)
Fair recovery 190.03 (263.07) 115.95 (+25.65)
<0.001 (One-Way
Poor recovery 266.33 (+x34.32) 161 (£7.07) ANOVA)
Death 316.33 (+88.44) 224.66 (+10.41)
Table 5. Association between Random Blood Sugar and Outcomes
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Figure 1. Comparative Blood Pressure
in Diabetic and Non-Diabetic Patients
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Figure 2. Rates of Haemorrhagic Stroke and Infarction
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Figure 3. Duration of Hospital Stay

DISCUSSION

Diabetes is a known risk factor for stroke.[15-171 A German
study has showed higher risk of stroke in diabetic population
compared to the non-diabetic population.['”l Two most
possible predisposing causes of stroke in diabetes patient
include hypertension and dyslipidaemia.[!8] Similarly,
hypertension is more commonly seen in diabetic stroke
patients compared to non-diabetic stroke patients.[!5] In our
study population of 40 stroke patients with diabetes, 67%
had history of hypertension compared to 27% out of 40
patients in non-diabetes group. Pathophysiological changes
in cerebral vessels of diabetic patients may be different
compared to non-diabetic patients, which might predispose
diabetic patients to stroke more often than non-diabetic
patients.[15] Risk of stroke is also correlated with serum total
cholesterol, triglycerides and LDL levels in non-diabetic
population according to a study from South India.[?9 In our
study, we also found significant correlation between stroke
and increased triglyceride. In this single centre study, we
compared the clinical presentation and type of stroke in
diabetes versus non-diabetes population.

The mean of patients in our study in both diabetes and
non-diabetes group was lower than that reported in The
Trivandrum Stroke Registry.[20] There was no significant
difference in mean age between two groups. Percentage of
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male population was higher in both groups in our study. A
study from India showed female preponderance among
diabetes patients with stroke.[18] Similarly, a small study from
Pakistan also showed slightly higher number of males in non-
diabetic group.[14l Our observations are different from these
two studies. History of smoking was 20% in both groups in
our study as opposed to 26.8% in male patients as reported
in the registry.[20] Smoking is also one of the important risk
factors for stroke. Coronary heart disease is more common in
diabetic patients compared to non-diabetic patients.2! In our
study also, ischaemic heart disease was significantly more
common in patients with diabetes compared to those without
diabetes.[21]

Hypertension is the most common risk factor in stroke
patients.[20] Overall, 67% patients in diabetes group had
history of hypertension in the current study. Mean systolic as
well as diastolic blood pressure level was significantly higher
in diabetic stroke patients compared with non-diabetic
strong patients. Dyslipidaemia is another common problem
in stroke patients.[20] In our study, triglyceride levels were
significantly higher in diabetes population with stroke,
whereas HDL level was lower compared to those not having
diabetes. We did not find any difference in the LDL and total
cholesterol level.

Ischaemic stroke is more common in diabetes
patients,[1416] whereas haemorrhagic stroke is more
prevalent in non-diabetic population.[21] A study (n= 50) from
Pakistan showed presence of ischaemic stroke and
intracerebral haemorrhage in 88% and 12% patients
respectively. The prevalence of ischaemic stroke in our study
was slightly lower than reported in this study (65% vs 88%).
However, our findings are in agreement regarding the more
prevalence of ischaemic stroke among diabetes patients.
Diabetes is shown to be associated with lacunar ischaemic
stroke.[151622] Qur findings are in accordance with the
published literature in terms of type of stroke in diabetes
patients. We observed more cases of ischaemic stroke in
diabetes patients, whereas haemorrhagic stroke was more
common in non-diabetic patients. The difference between
two populations for both ischaemic and haemorrhagic stroke
was statistically significant in our study.

Stroke in patients with diabetes lead to poorer recovery
compared to stroke in non-diabetic patients.[21] In our study
also, higher random blood sugar was associated with poor
outcome. As expected the levels of blood sugar were lower in
non-diabetic people in our study. Higher random blood sugar
at admission had significant association with poor recovery
and mortality in diabetes patients compared to non-diabetes
population. Our observations are similar to those reported in
a study by Stollberger and Colleagues.[21] Mortality rate in
both (diabetic and non-diabetic) group was 10% (after 3
months) as opposed to 27.2% (on 28th day) reported in The
Trivandrum Stroke Registry.[20]

Considering  these  problems, management of
hyperglycaemia in patients with diabetes and non-diabetes
becomes an important aspect of the emergency stroke
management.[23]

The study has some limitations. Small sample size and
single centre study limits generalisation of finding to the
entire population. Financial restraints and possibility of non-
compliance during follow-up restricted the small size in
present study.

Page 3267



Jemds.com

CONCLUSION

Stroke in diabetics differs from that of non-diabetics with
respect to type, prevalence of risk factors and outcome.
Hyperglycaemia at stroke onset is associated with higher risk
of poor outcome. Prevention of diabetes, early diagnosis and
effective treatment of diabetes may reduce the development
of stroke and its complications.
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